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LISTING OF CLAIMS 

1. (withdrawn) Apparatus for real-time dynamic analysis of chemical etching of a 
solid in a liquid etchant, comprising: 

an optical element operative to pass a beam of electromagnetic radiation through 
said liquid etchant at at least two points in time; 

a detector operative to perform ex-situ non-contact scanning detection over a 
predetermined spectral range of said beam of electromagnetic radiation, subsequent to 
said beam of electromagnetic radiation passing through said liquid etchant at said at least 
two points in time, so as to detect at least one change in at least one optical property of 
said liquid etchant; and 

a processor operative to compare said at least one change in said at least one 
optical property of said liquid etchant received from said detector so as to provide a rate 
of etching of said solid. 

2. (withdrawn) Apparatus according to claim 1 and wherein said optical element 
comprises: 

i) an electromagnetic radiation source operative to emit said beam of 
electromagnetic radiation, and further configured to transmit a reference beam of 
electromagnetic radiation; 

ii) a first optical transmission element operative to transmit said beam of 
electromagnetic radiation from said electromagnetic radiation source through a sampling element 
containing a sample of said liquid etchant; and 

iii) a second optical transmission element operative to convey said 
electromagnetic radiation from said sampling element to said detector. 

3. (withdrawn) Apparatus according to claim 1, and wherein said processor is further 
operative to provide a rate of depletion of at least one chemical component of said liquid etchant 
over a period of time. 

4. (withdrawn) Apparatus according to claim 3, and wherein said processor is further 
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operative to provide a derivative function of said rate of depletion of at least one chemical 
component of said liquid etchant. 

5. (withdrawn) Apparatus according to claim 2, wherein said sampling element 
comprises a substantially transparent tube. 

6. (withdrawn) Apparatus according to claim 5, and wherein said substantially 
transparent tube comprises a material transparent to said predetermined spectral range. 

7. (withdrawn) Apparatus according to claim 6, wherein said material comprises at 
least one of teflon, glass, polyethylene, polypropylene, PET, polyvinylchloride, nylon, Tygon, 
polystyrene, silicone rubber PVA, and quartz. 

8. (withdrawn) Apparatus according to claim 6, wherein said liquid etchant flows 
through said substantially transparent tube. 

9. (withdrawn) Apparatus according to claim 1, wherein said processor is further 
configured to convert a change in an optical property of a plurality of chemical components in 
said liquid etchant into a rate of change of a concentration of at least one of said plurality of 
chemical components. 

10. (withdrawn) Apparatus according to claim 1, wherein said processor is operative 
to activate an algorithm to perform manipulations on said data using at least one of data: 
principal component analysis, partial least squares analysis, multiple linear regression analysis 
and neural network analysis. 

11. (withdrawn) Apparatus according to claim 1, further comprising a chemical 
correction system operative to replenish at least one chemical component in said liquid etchant 
so as to adjust said rate of etching 

12. (withdrawn) Apparatus according to claim 1, wherein said processor is further 
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operative to perform a chemometric manipulation. 

13. (withdrawn) Apparatus according to claim 1, wherein said predetermined spectral 
range is in a near infrared range (700-2500 nm). 

14. (currently amended) A method for real-time dynamic analysis of chemical 
etching, comprising the steps of: 

passing electromagnetic radiation from an electromagnetic radiation source 
through an aqueous etchant solution comprising at least one inorganic etchant species, at 
at least two points in time, wherein said aqueous etchant solution is operative to etch an 
inorganic solid; 

performing ex situ non-contact scanning detection over a predetermined spectral 
range of said electromagnetic radiation passed through said aqueous etchant solution, by 
means of a detector over said at least at two points in time so as to detect at least one 
change in at least one optical property of said aqueous etchant solution over said 
predetermined spectral range , wherein said aqu e ous etohant solution further comprises at 
l e ast on e byproduct sp e ci e s produced by th e e tching of said inorganic solid by said 
aqu e ous e tohant solution, said at least one byproduct speci e s its e lf having etchant 
properties ; and 

comparing said at least one change in said at least one optical property over said 
predetermined spectral range at said at least two points in time by means of an algorithm 
in a processor so as to provide a rate of etching of said inorganic solid, said algorithm 
being based on a model that tak e s into account said at least on e inorganic etohant speci e s, 
a plurality of sp e ci e s deriv e d from disassooiation of said at l e ast on e inorganic etchant 
sp e ci e s, and said at l e ast on e byproduct species having etohant prop ertiesr wherein said 
algorithm includes a calibration model developed by using a method comprising the steps 
of: 

obtaining a plurality of calibration samples of the aqueous etchant 
solution, wherein each calibration sample has a known etch rate, and irradiating 
said plurality of calibration samples of the aqueous etchant solution with 
electromagnetic radiation and recording their respective at least one optical 
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property over said predetermined spectral range; 

determining variations of their respective at least one optical property over 
said predetermined spectral range so as to correlate at least one optical property of 
said plurality of calibration samples with said known etch rate; and 

developing a calibration model based on the results of said step of 
determining. 

15. (previously presented) A method according to claim 14, wherein said step of 
passing includes: 

i) emitting electromagnetic radiation in said predetermined spectral range from an 
electromagnetic radiation source, wherein said electromagnetic radiation is near infrared 
radiation in the spectral range of 700-1900 nm; 

ii) transmitting said near infrared electromagnetic radiation via a first optical 
transmission element from said near infrared electromagnetic radiation source through a 
sampling element containing a sample of said aqueous etchant solution comprising at 
least one inorganic etchant species and at least one byproduct species having etchant 
properties; and 

iii) conveying output near infrared electromagnetic radiation from said sample via 
a second optical transmission element to said detector. 

16. (previously presented) A method according to claim 14, wherein said step of 
comparing further comprises a step of performing a chemometric manipulation on data relating 
to said at least one change in said at least one optical property over the predetermined spectral 
range. 

17. (previously presented) A method according to claim 14, wherein said algorithm 
further provides a differential rate of change of said etching of said inorganic solid over a period 
of time. 

18. (cancelled) A m e thod according to claim 1 4 , wher e in said algorithm furth e r 
provid e s a rate of depl e tion of at l e ast one chemical compon e nt of said aqueous etchant solutio n 
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ovor a p e riod of time. 

19. (currently amended) A method according to claim 14, wherein said algorithm 
further provides a rate of etching of said inorganic solid and allows for regularly adjusting the 
etch rate as a function of a concentration of said aqueous etchant solution. 

20. (previously presented) A method according to claim 14, wherein said aqueous 
etchant solution comprises ions selected from the group consisting of halide ions, sulfate ions, 
sulfite ions, nitrite ions, nitrate ions, chromate ions, persulfate ions, phosphate ions, and nitride 
ions. 

21. (previously presented) A method according to claim 14, wherein said step of 
passing further comprises passing said aqueous etchant solution through a sampling element 
having a substantially transparent sampling tube. 

22. (cancelled) A m e thod according to claim 1 4 , wherein said st e p of comparing 
furth e r compris e s a st e p of converting said at least one change in said at least one optical 
property of said aqueous etchant solution into a concentration param e t e r of at least on e ch e mical 
compon e nt of said aqueous etchant solution. 

23. (cancelled) A method according to claim 1 4 , wh e r e in said step of comparing 
further comprises a st e p of providing a concentration of at l e ast one ch e mical component of said 
aqueous e tchant solution: 

24. (cancelled) A method according to claim 23, wherein said step of comparing 
further comprises a step of supplying a rate of chang e of a conc e ntration of said at least on e 
ch e mical component of said aqueous e tchant solution. 

25. (cancelled) A m e thod according to claim 11, further comprising the steps of: 

a) obtaining a plurality of sampl e s of the aqu e ous e tchant solution, wh e rein each 
sampl e has a known e tch rat e ; 
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b) irradiating said plurality of sampl e s of the aqueous e tohant solution with NIR 
and r e cording th e ir r e sp e ctiv e s p e ctral scanning transmission int e nsiti e s over said 
pr e d e t e rmin e d sp e ctral rang e ; 

c) comparing variation s of th e ir r e sp e ctive sp e ctral scanning transmission 
int e nsiti e s ov e r said predetermin e d sp e ctral range so as to corr e late spectral transmission 
of said plurality of sampl e s with said known etch rate, wh e r e in said known etch rat e is 
d e t e rmin e d by thickness measurements; 

d) developing a calibration model based on the results of st e p (o); and 

e) measuring scanning spectral transmission ov e r said pred e t e rmin e d sp e ctral 
range of a further aqu e ous e tohant solution sample so as to d e t e rmin e at l e ast one of an 
etch rate and a concentration of said furth e r aqueous etchont solution sampl e bas e d on 
said calibration model. 

26. (previously presented) A method according to claim 14, further comprising a step 
of detecting a fault in a rate of addition of a replenishing chemical component of said aqueous 
etohant solution. 

27. (previously presented) A method according to claim 14, wherein said step of 
comparing further comprises detecting a bubble in said aqueous etchant solution. 

28. (cancelled) A method according to claim 14, wh e rein said step of comparing 
further comprises a step of d e t e rmining a concentration of at least on e of a plurality of chemical 
components in said aqueous etohant solution with a confid e nce level of mor e than 95%. 

29. (currently amended) A method according to claim 14 2£, wherein said method is 
independent of a presence of bubbles in said aqueous etchant solution. 

30. (previously presented) A method according to claim 28, wherein said method is 
independent of the temperature of said aqueous etchant solution. 



31. 



(previously presented) A method according to claim 14, further comprising the 
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steps of: 

applying computer software to data relating to said at least one change in said at 
least one optical property so as to provide an updated algorithm; and 

applying said updated algorithm to data relating to a new sample of said aqueous 
etchant solution so as to further provide a rate of etching of said inorganic solid in said 
new sample. 

32. (cancelled) A m e thod according to oloim 1 4 , further comprising determining a 
concentration of at least one of the following: HF:H^O, HF1:5, HF1:50, HF:NH4fi 
HaSQ 4 *HNQ »:HF, Aootio Aoid:NH4 Fr^feP0 4:HNO^:Acotic acid, HNOj,:HF, an inorganic acid, 
an inorganic bas e , a comm e rcial oxide etchant, a comm e rcial silicon etchant, a comm e rcial 
metallic etchant, HaS0 4 4fe^4feS0 4:HNO^ and H^ SQ 4 :pcrsulfate. 

33. (previously cancelled) 

34. (previously presented) A method according to claim 14, wherein said inorganic 
solid is a solid containing silicon. 

35. (previously presented) A method according to claim 34, wherein said solid 
containing silicon is selected from a group of solids consisting of Si, SiC>2, and SiN. 

36. (previously presented) A method according to claim 14, wherein said model upon 
which said algorithm is based further takes into account effects of different solution circulation 
and flow rates. 

37. (new) A method according to claim 14, wherein said known etch rate is 
determined by thickness measurements. 

38. (new) A method according to claim 14, wherein said at least one optical property 
is spectral scanning transmission intensities. 



